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ABSTPACT

A cataiog of USATACOM and Fhilco-Ford Zozputer Timc-

Sharing rograms relevant to 0Operations Rz2search and
Manageacnt Science and indexed to facilitate findins
prograns with particular problem solving characteristics
hes been comniled. The purnose of the cataler is to
encourace and facilitate the use of the computer tire-

sharins teraninal for solution of Operations Research™ and

Management Science typzs of problems.




I. Intvoduction

The purpose of this document is to provide a visitle
listing of all USATAC('Y and Philco-Ford Conputer Time-
Sharing Programs currently available that are considered
relevant to the zonduct of Operations Research and
Aanacement Science. The prograas have been irndexed by a
classification syste® outlined on the following page to
facilitate finding computer time-sharing programs with_
particular problem solving characteristics. Also, the
JSATACN: and the Philco-Ford Prograns were pnresented in
separate sections to facilitate up-dating.

It is hoped this catalog will assist in the effective
utilization of the comnuter time-sharin; terminals' at

USATACO4 for Overations Research and 'fanasement Science

activities,
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Classification System

l. Curve Titting
2. Denonstrations, Yodels, and Cianlatior
3. “Aathematical/Logical
Y. Optinmization iethods .
$. Plottineg
6. Preparation/?cduction of Data
7. Statistieal
JSATACNA Computar Time - Sharin; Pronrams
1. Curve Titting
tiame Description Lansuacc
A d—*
LSNTIT Fits a function of tw» TORTRAYN
variables:
U i Vel T2l
2= 2 Z A v
T=1 =1 -’
0 a get of data pointe YW 3
least squares nethod.
The functinn denencratas to
a "mlynomial:s
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T=1
“or one variable.
Jp to 109 Zata points nay “»
entered, .
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IIv, USATACO1 Computer Time -~ Sharing Prosrans {(cort'i

2. Demonstrations, !iodels, and Simulation

Name

VLBLT

DK1

DK2

TIN-JT

LRNCUR

Description ' Language
Deternines and »lots values FORT2AN

of availahility versus
various azes.
Je Fleck/A1STA-2B/{29%]

A progran to determine average FARTRAV
cost of vehicles and production
rate.in yearly increments up to
10 vears, with a krnown cost of
first unit, total number of
units to be produced, and
nunber of years of production.
D. Kasch/AMCP1-"4CV/X20211

A procram to determine averare FORTRAN
cost and uni cost of vehicle ’
at various production increments
using standard learninc curve,

D, Kasch/A“CP1-CV/X292u1

Conputes mortrare payments, FORTRAN
interest, payment on principal,
and total payment. Prints out
paymert number, vear, month,
interest payment on principal,
total pavment, bhalance, yearly
totals of interest, and total
interest for mortgase. The
profran will conmpute for either:
a fixed total payment, or for a
fixed payment on principal. Tt
also allows for a fixed additional
pavment on principal.

T+ Thero/A1STA-RIEN/Y26106

Performs learning curve RASTC
computations. “rovides

results to a sensitivity

analysis regarding the

learning curve slope para-

meter.

I. Soodmnan/AMSTA-SOR/X3u2u6

. o
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ITI, USATACOM Computer Time - Sharing Programs (cont'd)

Name

4ARK1

NIWR

STHRLC

Supply
Control
Study

WBLCRV

DRBLT

Description Lan7uage
Markov transition matrix FORTRAMN

40DEL for solution of
randon walk problems,
Developed to analvze
recuisitioniny systen,
Also can be apprlied to
such diverse problems as
charge accounts and tank
battles.
T. Goodman/A1STA-"0R/73424¢€

A program which calculates FORTRAN
reliability parameter of
varied vehicle components,
Frow these it computes
component reliakilities and
vehicle reliability in
increments of age and mission,
J. Fleck/A<4STA-NB/ X294

Analyses a network representation  TORTRAl
of a requisitioning svstem having
nodes with probabilities assizned
for taking one branch or another.
", Spinelli/
I. Soodman/AMSTA-50R/X342u6

Performs calculations required FARTRAM
by AR 710-45 to complete
DA Form 1794 (15 April 1968)
(currently bdatch processing
mode only)
T. Wollam/A'{STA-US/N22173

Based on the theory of median TORTRAN
ranks and suspended items,
this progran plots failure
points versus failure rate,
scaled to Weihul paper.
J. Fleck/A1STA-QR/¥29u1

A program for determining and FARTRAN
plotting durability values
versus various ages,

J. Fleck/A45TA-2B/X2041




III. USATACO! Comduter Time - Sharing Programs (cont'd)

3. athcmatical/Logical

Name Description ' Languaze
SELGUS This program is one froa the FNRTAN B

IB4 Scientif ic Subroutine

package. It solves a set of
simultaneous linear algebraic
equations by the 5auss elimin-

ation method. The size of the

set of equaltions is limited

only by computer storage space.

J. Lassila/A¥STA-US/X2017¢

INTERP A subroutine to do linear FORTRAY
Interpolation,
Je. Wollam/AMSTA-1!S/%22173

LISTOL A subroutine taken directly fronm TORTPAN
IB1's scientific subroutine
packaze-version 1T. This
subroutine i1.wverts a matrix
and returns the inverted
matrix and value of the .
determinant of the original *
matrix to a main program.
User must write a main profran
and call subroutine “INV,
P. Haley/AMSTA-1!S/29769

_ JATL8 Accomplishes matrix multi- npnTr
L plication routine. FProcedure
; used to dctermine if a

nezative cycle exists and

shortest paths in network/

graph theory prcblems in

support of transportation/

assisnment algoritims,

I. Soodnan/A{STA-SIR/MIn2ub

RKG This is an integration sub- TORTRAN
routine. It uses a fourth-
order Runge Kutta %ill =method
and a constant step size,
R. Hoocterp/ AN'ISTA-YG/122173
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ITI.

USATACO ! Computer Tiane - Sharinp Praogran (Cont'?)

4, Optinizatior Methods

Name Description Lanzuage
SEQALL This program prescribes an BASTC

optimun sequence for scheduling

n jobs on one machine by

mininizing the nunber of

late job's. The input is

the processin; time and

due=-date tilne for cach

jobbe The prorram iz based

on an alyorithn developed by

T.'t. 'loore, J of ', in his

recently nublished PID thesis.
Te Cocdman/A1STA-SNR/ X3y 246

5 Plottinse

Nanme Deseription Lan~aa-e
CALLOS A program vhich draws a seni- TARTRA™

lo; craph fromn data stored in
a permanent file. 7Tt plots V
values on lor scale and ¥
values on linear scale, It
has the option of not drawing
axis, if desired.
Te YWollam/AMSTA-US/¥22173

CALPLT A program to produce linear FORTRAN
plot on Calcoap plotter of
any number of o»oints.
T. Yollam/A4STA-US/ 722173

DU1Y A plot program to be used on FORTRAN
teletype. The teletype plots
output of unp to 1000 points,
Tirst quadrant plottins only.
No axis labelinz in progran.
P, HNaley/AMSTA-US/.29269

TLPCHT A calcomp program to draw FORTRAN
letters, words, and sentences
on the calcomp plotter,
Jo Wollam/A4STA=-'1S/222173

GENCRV A fortran progran which is a FORTRAN
subroutine for plotting points,
T« Tleck/AASTA=-"B//7294]
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USATAC

Name

LOAXS

PLOTI

PLOT?2

PPLOT

0! Computer Time - Sharing Program (cont'd)

Description Lan

A sulroutine to plot and label FORTRAN

a logarithmic axis.
J. Wollam A{STA-UG/X22173

A programn whicn produces FORTRAN

parallel lines with either
lozarithmic or lirear spacing.
J. Yollan/A1STA-US/X22173

A program which rroduces FORTRAM

punched tape with a snecial
format for plotting discrete
points on FAT digital plotter.
P, “anning/A1STA-3%/X28216

A program which produces FORTRAN

punched tape for plotting
continuous araphs on [AI

ont s '
digital plotfery o ins/A{STA-IE/%29216

A subroutine to produce a TORTRAN

character plot on the
teletype carriage,
J. Wollam/ASTA-US/Y22173

6. Preparation/Reduction of Data

Name

DATCO1

DATCO?

Description Languape
Prepares data from DATEAX (data CORTRAN

file L) in format for processing
DESTAT. Selects by snecification
certain columns and/or rows of
data fron referenced data file ¥

(DATBAX).

M. Spinelli/

T. 500d1an/AMSTA-SNR/L3u206
Prepares data for DATHBAL (data TORTRAN

file X) in foraat for nrocessine
by TSTATM. Selccts by specifi-
cation certain columns and/or rows
of data from referenced file v
(DATRAX).
‘Y« Spinelli/
I. 200dman/AMSTA-SOR/X34246
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’ DATESL

DATES?2

Name
L
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IT1I, USATACOM Ccaputer Time - Sharing Program (cont'd)

Description Lanpuace
This program prepares data for TOHRTRAN

input to LINPRG for linear
programning solution to an
assignment problem or trans-
portation problem. Also; for
linear programming solution to
allocation problen by —inor
modification of output from
transportation version of
DATES1.
‘ T. Soodnan/AMSTA-SOR/342ub

This program prepares data for FORTRAN
input to LINPRT for 1i ear
programming solution to a
regression problem,
I. Soodman/AnSTA-"OR/{342u¢E

7. Statistical

Description Lanouage

An analvsis of variance for a
replicated two-way experinental
design.,

C. Rose/ASTA-8SD/X?26133

Calculetes the 95% confidence TORTRA!
band for the mean values of Y
for each «.

A, Newell/ASTA-US/X22173

Computes percent match, mismatch, nASTC
AND "cannot find" in support of
conputer file validity studies.’

T. Goodman/A1STA-SOR/X31n2u486

This program calculates the mean BASIC
order number and median ranks
for suspended test Failure data.
Up to 220 failure numbers are
permitted.
1, Archambault/AYSTA-US/%3u221

For a given set of data, the pro-  FORTRAN
gram computes frequency DF and
CDF for class intervals and then
plots resulte.
4, Spinelli/
I, Soodman/A1STA-SOR/Y{3u42u6

8




¥11. USATACOMY Computer Time - Sharing Program (cont‘'d)

Name Description Languape
RANDNU Random number generator for

the SE26S5.
T, Wollana/AYSTA-US/€22173

RANSA‘1 Computes recuired sample size PASTC ;
N for various values of :
statistic being estimated at
a relative error D in percent.

1. Goodman/A]STA-SOQ/K3Q2k5

poaln v

RESEQ This program re-orders numbers TORTRAN
from smallest to largest and ,
prints them out. ‘ : :

A, Newell/A¥MSTA-US/%22173

FE SAMST Allocates sample size N by RASTZ
L use of random nunhers among
'i sub samples,
I. Soodman/AMSTA-SOR/ {34246

; SAPY A progran which is a sensitivity FORT2AN
o analysis of proposed scoring
? systeas, Various dronosals are

evaluated using five criteria,

each of which is assigned a

weighted value. The sensitivity

of the total score to various

weighted values can thus be

determined.

R. Yarson/AMSTA-{JS/X22173 < o

SUSPSR Performs non-parametric analysis 3aS1C
of grouped data, failure and
unfailed (suspended), based upon
the Leonard Johnson technique.
I. 500dman/A4STA-SOR/ {34246

o* g
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IV, Philco-Ford Computer Time - Sharing Programs
1. Curve FTitting

Name Description
———

CURFIT*%* Tjits 6 different curves by
least squares method

PRt anpipens nanmtey

LINREG***  Deprforms multiple linear
regression accordinz to
Tfroymons alporithm

AULFIT#®%  4ultiple linear fit with
transformations

MULREG®R##% Jultiple regression that
will perform an analysis
for one dependent variable,
up to six independent
variables, Tor instructions
eeoliist AULTEX#*%%

MULTRY#®#% Allows successive elimination
of variables frém a multiple
regression analysis, For
instructions,..List MULTLX##%#%

NICOLS##% Provides a cubic polynomial
with variable coefficients to
fit a given sequence of points,
List NICIN*#** for instructions.

SIXCUR®*® & Linear regression., Tits six
different curve types to
bivariant data. TFor
instructions... List STXEXP###

9, Demmnstrations, Models, and Simulation

Name Description

GUNNER®*®*  Artillery Practice Program

10

IS MR AN s

BASTIC

BASIC

RASIC

AL50L

ALGOL

TORTRAN

ALGOL

Languare

RASIC




Iv.

Philco-Tord Computer Time - Sharing Programs (cont'd)

3., MYathematical/Logical

Name

FIATRX* %%

MATRIX*%2#

POLFIT*%%

STACON&®%

SIAENUk*%

TRUTAB#®*#

Description

Performs matrix operations on
up to a 20x20 matrix. Finds
the inverse, adioint, and
determinauit, List THATEX##%#
for insiructions.

Performs matrix multiplication
for rectangular natrices
having no more than 20 rows or
col. For instructions,..List
Y ATE.(P&& %

Tits least-scuare pnlynomials
to bivariate data, using an
orthogonal polynomial method.

Solves simultaneous linear
equations.

Computes the determinant of a
matrix. List SIMEAXP##% forp
instructions.

Calculates the truth teble
for a logic equation and
prints the true positions of
the table. For instructions,
run TRUINS###% (under BASIC
system).

4, Optimization Methods

Name
L ]

CPMONEX**

| CPMTWO### .

LINPRG#*4#

Description

Purifies a network and creates
input for oprogram CPHTUHO%R%for
instructions, list CPMINShk#&
Provides various parameters
relating to a critical path,
List CPMINS#*#*for instructions.

Linear programming. For
instructions...List LPINFO##+4

11

Language
FORTRAN

ALGOL

RASIC

PASIC

TORTRAN

FORTRAN

Language
BASTC

AL50L

BASIC

]
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Philco-Ford Comnuter Time - Sharing Programs (cont'd)

Name

LINPRO*® #*

LPALSL###

Description

List
for instructions.

Linear Programming.
LPINST#*#%%

ALS0L version of LINPRG##*#

5. Plotting

Name

CALPLO#*#

CALPLT###
Pl YTLRAAA
PLOTTO# ®#
TWOPLO#* *#

AYPLOT##*%

Description

Calculates and/or plots values
of a function of the variable
T.

Seneralized "lottinz Trogran

£s Y plot routine, inputs
either equations cr un to
400 data points.,

Plots up to six ecuations
simultaneously,

Simultaneous plot of two
functions,

Plots single valued functions
of X, with X on the vertical
axis.

6. Preparation/Recduction of Data

7. Statistical

Name

BICONF &#4

BINDIG##*#

BITEST##*

A B g 1O

COLINR###

Description

Confidence limits for a popu-
lation proportion using
binomial distribution,

Calculates binonial probability
distributions,

Test of binomial proportion.
Calculates confidence limits on

simple linear refression, List
STADES#*** for instructions,

12

Languaae

RASTC

ALSOT,

Lancuayg 2

ALOOL

FORTRAN

RBACGTC

Lanzuanre
DASIN
RACTN

BASTC

BASIC




V. Philco-Ford Computer Time - Sharing Programs (cont'd)

Name Description Language
CONBIN#%%2  Confidence limits on proportion BASIC

using normal approximations.

CONDITk %% Confidence limits on difference BASTC
between twn means. :

CONLIM%*%2  Computes confidence limits for BASTC
an unknown »nopulation mean.

DESTAT#*%2%  Analyzes a set of observations ALSOL
on one variable., For
‘nstructions.,.List DESTOY A2

DSKCAL®#®#® Functions as a desk calculator. TORTRAN
For instructions list DSKEXDP##%#%

F-TEST#*#2 Calculates value of T statistic BASIC -
for two sets of data.

ISTAT 1% %% Interactive statistics write-up TORTRAN
and sanple runs., ISTAT2#%% apd
ISTAT3##*#%* must be saved under
user number before attempting
to run ISTAT'*%%, ©nuyn ISTATE#*#
for explanation.

ISTATS** % Summary of ISTAT“##%% Commands. TORTRAN
s ONEWAY**® 2% One-way analysis of variance. BASIN
o .
oot PROTRE#*%%*  Computes mean, standard ‘ AL30L ’ ”

, deviation, and skewness for the
o distribution of any function
consisting of up to 9
distributions.

Y

‘i SEVPRO**%*  Applies a Chi-square test to PASTC
i several sample proportinns.,

I

! ; STATAN Performs a statistinal analysi JACTC
; - on data for one varia'le, List

STATE{®*** for instructions.

STNDEV#*#%*  Calculates samnle mecan, sample PASIC
standard deviation and standard
error of samnle mean. (Replaces
program {ANSDR#*#) .

13
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IV. Philco-Ford Computer Time - Sharinr Programs (cont'd)

{

3

4 . .

g Name Description Lanquage

| T-TESTA**  Calculates value of T statistic PASTC

: for two sets of data.

B 3
§ TWOWAY**%*  DPerforms an analysis of variance ALGCL

i for l-way or 2-way classification,

% with replication in each cell if -
i present.

i

! WEIBUL*#*®*  Weibul plottingz calculations for BASIC

; up to 50 data points.

3 YATES1### Performs an analysis »f variance BASTC

_ for a 2/N design using Yates

‘ algorithm,

YBULKS#*%#%  Weibull plotting calculations for  RASIC
up to 100 data points. '

V. References
Philco-Ford Computer Time Sharing CATLOG#**%*, 2 April &9,
Archambault, .lary and Newell, Annie 3,, Listini of Time
Sharing Computer Programs, 'JSATACO! Mobility Systems
Laboratory, Scientific Computer Division, 1 Octoher €8,
Archambault, Mary and Newell, Annie 3., Listinc of Time

Sharing Computer Programs, USATACO "obility Systems
Laboratory, Scientific Computer Division, 1 April 69.
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